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Abstract 
Shop-houses remain a popular (and favourite) housing pattern in Hanoi nowadays, especially in central districts and even in new 
urban areas where high-rise apartment buildings are constructed on a large scale. However, in many shop-houses, both old and 
new ones, the “shop” and the “house” conflict with each other. In addition to noise and exhaust gas from heavy traffic flows, 
shop-houses facing west are largely affected by solar radiation and hot wind. Thus they should be regarded (and selected) as the 
most disadvantageous and difficult case study. A new layout concept will then be developed to solve the problems radically. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organising committee of CUTE 2016. 
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1. Introduction 
Shop-house was the oldest urban housing pattern in Hanoi – a city with an over-one-thousand-year history. There 
are three shop-house generations: traditional shop-houses in the Ancient Quarter before 1885 when the French 
occupied the city and began to establish their domination, colonial shop-houses which were constructed in the 
French Quarter between 1885 and 1954 and contemporary self-built shop-houses which have been popular since 
1986, the year saw the radical reform from the socialist plan economy into an open market economy. The first two 
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types, if still original, may be categorised or classified as “architecture heritage” and should therefore be considered 
for conservation purpose. Then the paper focuses on contemporary shop-houses only. Most of them are no longer 
appropriate for living as a consequence of an uncontrollable spatial transformation in the open market economy. For 
those shop-houses facing west or southwest, the problems will be more difficult to solve and selected as a case study 
in this paper, because they are not only affected by the negative influences in a fast-growing mega-city with a very 
high building density and heavy traffic flows, but also by the most unfavourable climate factors on account of their 
directions. 
 
 
Fig. 1: Zoning of distribution and location of shop-house types in Hanoi [1] 
   
   
Fig. 2: Typical shop-house patterns in Hanoi throughout the city development history [2] (a) First shop-house generation in Hanoi (in the Ancient 
Quarter); (b) Second shop-house generation in Hanoi (in the French Quarter); (c) Third shop-house generation in Hanoi (in New Quarters – post-
1986 era) 
 
The following characteristics of typical modern shop-houses should be noted and considered for a proper new 
building concept, first of all for floor plan layout and then for façade design: 
x Width: around 4 m in most cases 
x Length: around 20 m in most cases 
x Height: three to four (sometimes five) storeys, 3.5 m per floor 
x Shop area or office for rent in the front: around 20 m2 (4 m x 5 m) for a small or medium-size shop, and around 
30 m2 (4 m x 7.5 m) for a large shop 
a b c 
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x Building density: very high, over 90% in most cases, with or without a small yard in the middle or in the back of 
the house [2]. 
2. Problems to be analysed and solved 
With regard to the typical floor plan designs of a three-storey shop-house with two variants in accordance with 
two cases (with family shop and office for rent) on a 4 m x 20 m land plot (see Fig. 3a and Fig. 3b), it is apparent 
that the house has to deal with four difficult problems: 
x Parking: there is no parking area for three to four motorbikes at day, because the front room on the first floor is 
fully occupied for business and/or service activities. The family members must use the pavement in front of their 
house all day long for parking and pedestrians have no way to walk, or the residents have to park their 
motorbikes somewhere else at day and in the shop at night which is of course not convenient either. If they want 
to use part of the open area behind the shop for parking, a narrow path (at least 1.2 m in width) must be separated 
from the shop, and the shop may not be large enough for the service or business, just 2.5 m wide in clearance. 
x Access: an office for rent is a good alternative to a family shop because it can bring back a greater source of 
income to the house owner, as today many private companies have a high demand for small offices in the street, 
instead of large offices in high-rise buildings. But this option may not be suitable for the family members in 
terms of access, because they have to go into (or out of) their home many times a day through the office rented 
and used by someone else. In addition, motorbike parking is a big problem in this case. If the occupants want to 
be independent of the office for rent, they will need an entrance way on one side, leading to the decrease in the 
office area, and this office will be difficult to rent, on account of the limited width. 
x Bio-climatic comfort: neither daylight nor natural ventilation is sufficient for the back rooms (living room and 
kitchen on the first floor and bedrooms on upper floors), if there is no light well in the middle of the house, or the 
back garden is not large enough. Furthermore, the rooms on the top floor are very hot because the roof is often 
made of brownish red or dark blue galvanised metal sheets with a high heat absorption value. The best plastic 
ceiling boards currently in the building product market with a soft stuffing material do not help much to reduce 
the cumulative heat underneath the metal roof. 
x Environment: the bedrooms in the front have better daylight and airiness than those in the back, but can be easily 
affected – when the doors and windows are open – by solar radiation and heat in the afternoon, heavy rain in the 
rainy season as well as by noise and waste gas all day long from the vehicles and activities in the busy 
commercial street. There is often no buffer space, such as a loggia or a balcony, designed to shelter the front 
bedrooms from solar radiation and to minimise the effect of other negative influences [2]. 
 
As a result of such inadequate building design solutions, most of the shop-houses facing west or northwest in 
Hanoi are neither comfortable nor energy-efficient. The data collected from two individual surveys conducted in 
2014 with 110 case studies in Hanoi show that the energy use level of a modern shop-house facing southwest in 
2013 could amount to 68 kWh/m2a, roughly 1.6 times higher than that of a similar shop-house facing southeast, 
mainly due to the longer operation time and possibly stronger cooling power of air-conditioners, as demonstrated 
with the amount of extra energy use in June, July and August as three hottest months of the year (refer to Table 1). 
Compared to a non-commercial street house of the same orientation, total floor area, number of storeys and number 
of family members, a shop-house consumed considerably more electricity, depending on the business activity run by 
the family and the number of electric equipment, ranging between 20% (with a small café, a stationery or bookshop 
or a greengrocery) and 55% (with large print and photocopy shop or a restaurant) [3]. 
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Fig. 3: (a) Floor plan and problem analyses of a typical three-storey street house in Hanoi with a family-owned shop [2] (b) Floor plan and 
problem analyses of a typical three-storey street house in Hanoi with an office for rent [2] 
 
a 
b 
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Table 1: Monthly and overall energy consumption in five selected case studies of street houses in Hanoi [3] 
Month of year 2013 
Basic data/property 
Category 
Type 
Commercial feature 
Number of people 
Orientation 
Number of storeys 
Gross floor area 
Number of air-
conditioners 
 Household energy consumption (kWh) 
Household A 
Street rowhouse 
Non-commercial  
- 
5 
Southeast 
3 
170 m2 
 
2 
Household B 
Street rowhouse 
Commercial  
Small shop 
5 
Southeast 
3 
165 m2 
 
3 
Household C 
Street rowhouse 
Non-commercial 
- 
5 
Southwest 
3 
160 m2 
 
3 
Household D  
Street rowhouse 
Commercial 
Medium shop 
5 
Southwest 
3 
170 m2 
 
4 
Household E  
Street rowhouse 
Commercial 
Large shop 
5 
Southwest 
3 
160 m2 
 
5 
January 306 530 554 692 840 
February 333 436 593 674 989 
March 311 663 558 698 892 
April 291 562 539 743 805 
May 271 549 602 691 698 
June 417 783 775 990 958 
July 397 624 646 782 1,119 
August 384 560 535 677 1,104 
September 342 611 620 755 972 
October 312 579 603 761 847 
November 284 585 512 653 870 
December 273 562 532 720 858 
Total (kWh) 3,921 7,044 7,069 8,836 10,952 
Energy use index ≈ 23 kWh/m2a ≈ 43 kWh/m2a  ≈ 44 kWh/m2a ≈ 52 kWh/m2a ≈ 68 kWh/m2a  
 
3. The fourth shop-house generation in Hanoi 
In consideration of the general demand of shop-house owners as well as the unsolved problems with this housing 
pattern, a new concept for a shop-house facing west or southwest in Hanoi must meet the following requirements: 
x Ensuring a balance between “living” and “trading” by improving the indoor comfort (with more daylight and 
better natural ventilation) and by making full use of the shop or the office for rent (maintaining or maximising 
the monthly earnings from the business activities)  
x Protecting the rooms from all the unfavourable climate conditions (solar radiation in the afternoon, cold wind in 
the winter months, heat and splashing/pouring rain in the summer time) and negative influences from the street 
(noise, waste gas and dust) by applying simultaneously a variety of building design solutions to the front side, 
the roof and the top floor 
x Providing easy and independent access for motorbike riders and pedestrians to the living room behind the shop 
for the family, even when the shop is not for rent (i.e. entirely used by the family) 
x Securing a sufficient parking area for three to four motorbikes, day and night. 
 
With regard to the third requirement, it is recommended that the house should be 1 m wider (5 m in place of 4 m, 
because the access for one motorbike driving in or out or for two adults walking in two opposite directions requires 
a minimum width of 1.5 m (1.2 m in clearance) and the shop needs at least a 3.5 m width for most of the popular 
daily life services to be spatially well organised) while the total length remains 20 m. Then, the proposed new land 
plot dimensions will be 5 m x 20 m. Within this 5 m x 20 m land plot, a new floor layout concept will be developed 
as presented in Fig. 4. In both cases, shop or office for rent and family-run shop or office, the house width division 
concept 3.5 m + 1.5 m shall apply, with priority given to the former. 
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Fig. 4: Reconceptualisation of a modern shop-house facing west / southwest [4] 
 
Compared to the conventional floor plans in Fig. 3a and Fig. 3b, the new layout concept proves the preeminent 
advantages as follows:  
x Separation and connection: The two blocks “living” and “trading” are separated from each other, but still well 
connected with each other. The shop area is approximately 20 m2, quite appropriate for small and medium-size 
business activities, with an adjacent toilet for private use. 
x Protection: The living room incorporated with the kitchen and the dining room into one large room and all three 
bedrooms are open to a back garden (3 m x 5 m) in east direction, thus these most important four rooms have 
good daylight and can take the advantage of the cool summer wind from the southeast. In the winter, the glazed 
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windows when closed will help protect these rooms from cold wind from the northeast. Moreover, there are two 
buffer zones on each floor in the west direction: the first buffer zone is a loggia and small garden (3 m x 5 m) in 
the front helping to shelter the study room from solar radiation and heat as well as from splashing rain, filtering 
the air and reducing noise, fume as well as waste gas. In turn, the study room will play the role of the second 
buffer zone for the bedroom on the opposite side of the atrium. In combination with the corridor and the atrium, 
the three-flight staircase facilitates both horizontal and vertical ventilation. 
x Independence: The 1.2 m wide entrance path on one side of the first floor enables the occupants to have easy 
access to the courtyard. In case of an office for rent, this entrance path ensures an independent approach to the 
courtyard and living room. The occupants can go in and out any time they want. 
x Convenience: The courtyard can be partially used for motorbike parking at day and at night. Three or four 
motorbikes require 6 m2 or 8 m2 respectively while the courtyard offers a total area of 14 m2. The remaining area 
accommodates two more parking places for the family’s visitors. 
 
In view of thermal comfort, the new concept is qualitatively satisfactory, because all the main rooms have two 
large opposite windows which ensure better daylight and cross ventilation, and all sub-rooms – even toilets, 
bathrooms and storerooms – have one window open to the outside which the conventional floor layout concept fails 
to meet. Fresh air will be supplied from the back side and the air/aeration quality can be guaranteed with filters. The 
effectiveness of the design can later be quantitatively verified, when such a house has been constructed and put into 
use. The following crucial factors of thermal comfort should then be measured and checked accordingly, because 
they vary from time to time throughout the year: 
x Room temperature (oC) 
x Humidity (%) 
x Wind speed (m/s) 
x Lighting intensity (lux). 
 
In order to adjust these parameters properly, flexible solutions can be applied to regulate the room temperature 
and daylight distribution. A front loggia of 3.0 m in depth, with a boundary beam of 0.3 m in thickness and upper 
storeys of 3.3 m in height can itself shield all of the solar radiation from penetrating into the front room through the 
window (and door) until 4 pm on the 22nd of June and until 2:30 pm on the 22nd of December (summer and winter 
solstice), until 3:45 pm on the 21st of March and the 23rd of September (spring and autumn equinox), all at the 
altitude angle of approximately 34o [5]. Until 5:20 pm or 6:41 pm – the sunset time in winter or summer respectively 
– adjustable structures or movable elements, such as louvers, rolling blinds, curtains, sliding shutters, double 
windows, etc. should be used in addition to the sun-shading capacity of the loggia itself. The adjustable sun-shading 
element can be rolled up and down within 1.9 m, between the loggia edge beam and the loggia baluster (see Fig. 6). 
 
  
Fig. 5: Sun diagram for Hanoi [5] Fig. 6: Optimal housing design can help to minimise solar heat for the house [4] 
275 Quang Minh Nguyen /  Procedia Engineering  142 ( 2016 )  268 – 275 
Because the shop-house faces west, it is essential to minimise the effect of solar heat on the front wall (including 
windows and doors) and especially on the roof. The front wall should be insulated with relevant eco-materials, for 
example coconut fibre, straw or foam, which all have low heat transfer values (O d 0.04 W/mK). For a conventional 
wall structure built with baked bricks (220 mm) and cement mortar (15 mm) plastered on both sides, given that the 
year-round average comfort room temperature is 25oC in Hanoi’s climate conditions, the U-value of the wall should 
be calculated layer-by-layer and fixed at 2.22 W/m2K with the application of the PHPP-8 method developed by the 
Passive House Institute based in Darmstadt (Germany). For an insulated wall structure with a 200 mm layer of 
coconut fibre (O = 0.04 W/mK) in the middle of the above-mentioned wall structure, the U-value will then be fixed 
at 0.18 W/m2K only [7] – a considerable improvement of heat transfer resistance which helps to largely reduce the 
heat effect on the west/southwest building façade. For windows and doors, low-e glass (U-value = 0.7 W/m2K) is 
the right option [8], whereas light-colour and/or reflective ceramic tiles can be selected for the roof. Apart from 
roofing materials, the uppermost rooms must be better protected with a well-ventilated space underneath the roof. 
Qualitatively speaking, once the biggest bioclimatic problems – day-lighting and natural ventilation – as well as 
protection of the house from negative influences of polluted living environment have been solved through building 
designs, the living quality will be substantially enhanced. The level of enhancement can be verified first with a real-
life simulation software program and again tested on-site with innovative equipment for a full year, when the house 
construction is completed and the shop-house is inhabited. 
An optimal design can be a simple but effective measure itself to achieve energy efficiency in architecture, 
because once the thermal comfort has been secured through planning and building solutions, artificial lighting and 
air conditioning will be unnecessary, except in extreme weather conditions which occur only a few times a year. As 
a matter of fact, a significant amount of energy/electricity will be saved.  
4. Conclusion 
The current shop-house in Hanoi has shown quite clearly many problems in use because this is after all an 
incomplete design product of the twilight years in the economic and urban development. Shop houses facing west or 
southwest are no exceptions and should be replaced with a new concept in view of thermal comfort and energy 
efficiency as two of the most important criteria. The fourth generation of modern shop-houses requires a larger land 
plot size, but it will be able to offer the city residents a much better living quality, not only spatially but also bio-
climatically, and promises to become a real revolution in Vietnamese architecture on the way to  sustainability. This 
new concept (5 m x 20 m with four to five storeys) can be first applied to new housing projects in the outskirts of 
Hanoi and then in central districts, where the renovation of traditional and/or colonial shop-houses in the near future 
will be a very high demand. 
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